Abstract
. However, if some tree species augment soil mineral weathering relative to 144 other species (e.g. relative to herbs, grasses and agricultural crop species in an 145 afforestation context), they could lead to increased CO 2 sequestration, not just due to a 146 change in C sequestration rates in biomass, but also because of the increased release and 147 leaching of Ca (and Mg) and HCO 3 -from the soil system, which will eventually 148 precipitate in oceans as carbonate minerals (Berner, 1997; Gaillardet et al., 1999) . In this 149 paper, we sought to assess the effects of afforestation (i.e. fast growing hybrid poplar 150 plantations) on the soil base cation status (Ca, Mg, K, Na) by using a sequential leaching 151 method that separates exchangeable cations from those in the crystal lattice of minerals.
152
Contrary to most studies which focused on microscale experiments to explore the 153 specifics of soil mineral dissolution by trees, this study uses a macroscale approach to
154
show how different land use types (i.e. tree plantation vs. abandoned agricultural fields),
155
soil properties and time influence mineral weathering. This approach allowed testing the 156 following hypotheses: (i) hybrid poplars increase soil mineral weathering relative to
Material and Methods

161
Site selection and location
162
Plantations were selected in order to cover the largest possible range in terms of 
Soil sampling and analysis
176
Three 400 m 2 circular plots were established in each of the thirteen plantations:
177 two were located within the plantation, and one was established in an adjacent non-
178
planted abandoned agricultural field to serve as a control. Within the plantations, plots
179
were located approximately 50 m apart, in areas showing the least variability in tree size.
180
This procedure was chosen to avoid areas with high tree mortality which could have for details) later confirmed that it was similar between treatments (c.v. <50%).
187
Within each plot, soils were sampled at four locations at a distance of 2 m from 188 the center of the plot and aligned along north-south and east-west axes. 
294
Differences in slope, tested against a slope of 1.0, also describe the nature of the change.
295
A slope <1.0 means that there is more depletion at higher initial concentrations, whereas 296 a slope >1.0 means that there is increased concentrations with high initial concentrations.
297
A slope of one indicates that any change is independent of initial conditions.
298
Statistical analyses were performed using JMP 7.0.1 (SAS Institute, Cary, North weathering are more abundant in these soils (see Table 2 across the sites, with some being more felsic than others ( Table 2 ). The fact that trees 339 induce greater soil mineral weathering on richer soils can be confirmed with the 340 UPPSALA mineralogy (Table 2) and, in part, particle size distribution ( clay content interacts only at some sites.
379
The high productivity at SCH1 relative to most sites ( 
Conclusion
478
Both in Europe and North America, some tree species were shown to favor soil 479 mineral weathering, thus increasing the availability of some nutrients for tree growth (e.g.
480
Augusto et al., 1998 , 2000 Bormann et al., 1998; Leyval and Berthelin, 1991; Quideau 481 and Bockheim, 1997; Quideau et al., 1996) . As tree species with high growth rates are 482 generally accompanied by large nutrient uptake rates, those capable of releasing nutrients 483 contained in soil minerals could be less vulnerable to nutrient depletion. 
